Alterations induced by E-cadherin and β-catenin antibodies during the development of Bufo arenarum (Anura-Bufonidae) by Izaguirre, M. F. et al.
Histol Histopathol (2001) 16: 1097-1 106 
http://www.ehu.es/histol-histopathol 
Histology and 
Histopathology 
Cellular and Molecular Biology 
Alterations induced by E-cadherin 
and O-catenin antibodies during the 
development of Bufo arenarum (Anura-Bufonidae) 
M.F. Izaguirrel, J.F. Adurl, A. Peralta Soler2 and V.H. Cascol 
'Microscopy Laboratory, School of Bioengineering, National University of Entre Rios, Oro Verde, Entre Rios, Argentina and 
*The Lankenau Institute for Medical Research, Wynnewood, PA, USA 
Summary.  E(epithelia1)-cadherin is a member of a 
calcium-dependent family of cell surface glycoproteins 
involved in cell-cell adhesion and morphogenesis. 
Catenins are a large family of proteins that connect the 
cadherins to the cytoskeleton. They are important for 
cadherin function and for transducing signals involved in 
specification of cell fate during embryogenesis. The best 
characterized catenins include a-, B-, y-, and p120- 
catenin. Using specific antibodies, we studied the 
expression and distribution of E-cadherin, and a- and B- 
catenin in developmental stages of Bufo arenarum toad. 
The three proteins were found CO-localized in stages 19 
to 41 of development. Surprisingly, E-cadherin was the 
only of these three proteins found earlier than stage 19. 
To test whether E-cadherin and B-catenin have a 
functional role in Bufo arenarum embryogenesis, stage 
17 whole embryos were incubated with anti-E-cadherin 
and B-catenin antibodies. Both anti-E-cadherin and anti- 
B-catenin antibodies induced severe morphological 
alterations. However, while alterations produced by the 
anti-B-catenin antibody, showed some variability from 
the most severe (neural tube and notochord duplication) 
to a simple delay in development, the alterations with 
anti-E-cadherin were homogeneous. These observations 
suggest a critical role for E-cadherin and B-catenin in the 
early embryonic development of the Bufo arenarum 
toad. Our results are consistent with the developmental 
role of these proteins in other species. One of the most 
surprising findings was the blockage with the anti-B- 
catenin antibodies on later embryo stages, and we 
hypothesize that the partial axes duplication could be 
mediated by the notochord induction. 
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Introduction 
Cadherins are calcium-dependent transmembrane 
glycoproteins that concentrate at sites of cell-cell 
contacts and associate with the actin-based cytoskeleton 
through a family of proteins termed catenins (Hirano et 
al., 1987; Nagafuchi and Takeichi, 1989; Ozawa et al., 
1989; Stappert and Kemler, 1993). Catenins are part of a 
sub-membranous protein network by which cadherins 
are connected to other integral membrane proteins 
(McNeill et al., 1990). Catenins regulate the extracellular 
adhesive properties of cadherins as  well as  their 
interaction with the cytoskeleton (Kemler et al., 1990). 
Catenins also mediate signals for gene expression during 
development and tissue morphogenesis (Matsuyoshi et 
al., 1992; Behrens et al., 1993; Hamaguchi et al., 1993; 
Rubinfeld et al., 1993; Su et al., 1993; Hoschuetzky et 
al., 1994: Shibamoto et al., 1994). During development, 
the Drosophila segment polarity gene armadillo and its 
vertebrate homologous B-catenin appear essential for 
both cadherin-mediated cell-cell adhesion and for 
mediating signals involved in speciEying cell fate 
(Gumbiner and McCrea, 1993; Heasman et al., 1994; 
Gumbiner, 1995; Haegel et al., 1995; Klyrnkowsky 
and Parr, 1995; Peifer, 1995). The roles of B-catenin 
include signals for axis formation in vertebrates and 
changes in gene expression in mesodermal and 
endodermal embryonic tissues (Miller and Moon, 
1996). 
Furthermore, different members of the cadherin 
family are distributed in unique spatiotemporal patterns 
during embryogenesis. Changes in cadherin expression 
determine the sorting of cells to form differentiated 
tissues (Takeichi. 1988, 1991). In this paper we mapped 
the normal expression of E-cadherin, a- and B-catenin in 
the Bufo arenarum toad embryos and investigated 
the effects of inhibiting E-cadherin and B-catenin 
during the development of the Bufo arenarum toad 
tissues, by treating whole embryos with specific 
antibodies. 









